
Cinnamaldehyde and EDTA Effective Against Biofilm  

  
Biofilm is a virulence factor of many microbes that encases them in large colonies 
within a protective slime that adheres to tissues. 
 
Many pathogenic organisms including Staph. pseudintermedius and Pseudomonas 
aeruginosa produce biofilms that promote their adherence to the epithelial tissues 
and make their antibiotic treatment more difficult.  Biofilm formation boosts 
bacterial survival and growth, making the bacteria more tolerant to antibiotics 
that fail to penetrate biofilms.   

  

Biofilms are structured aggregates of bacteria that are encased in a self-produced 
polymeric matrix, a complex mixture of macromolecules including 
exopolysaccharides, proteins, and DNA, which are collectively called extracellular 
polymeric substances (EPS).  
 
The EPS matrix is highly hydrated and has various roles, including adhesion of the 
biofilm to surfaces, cell–cell cohesion, sequestering of toxic substances from the 
environment, and protection from the host immune system.  In many bacteria, 
divalent cations such as Mg2+ and Ca2+ enhance EPS production.   
 

  

Therapeutic intervention by disrupting biofilms using different mechanical, 
chemical, and enzymatic methods renders many organisms once again susceptible 
to antimicrobials.   

  

Cinnamaldehyde disrupts preformed biofilms and has been shown to be a potent 
inhibitor of biofilm secretion by methicillin resistant Staph. bacteria and many 
multi drug resistant Pseudomonas aeruginosa.  It works by inhibiting many of the 
resistance genes that encourage biofilm production. 

  

EDTA  likely exerts antimicrobial activity by chelating divalent cations necessary 
for growth and membrane stability of Gram negative bacteria.  After EDTA 
treatment the Gram negative bacterial cell membrane becomes more permeable to 
antibiotics. 
 
EDTA also has powerful and rapid anti-biofilm activity by reducing EPS 
production, breaking down existing EPS, and enhancing the detachment of 
bacterial cells from the biofilm.   

 


